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(54) HYDRAULIC CONTROLLER FOR HYDRAULIC CONSTRUCTION EQUIPMENT 

(57)Abstract: 

PURPOSE: To ensure smooth acceleration by conducting control only in the 



direction that input torque is increased when the number of revolution of a prime 
mover is controlled by an operating means controlling a hydraulic actuator. 
CONSTITUTION: A hydraulic actuator such as a hydraulic motor 4 for traveling, a 
cylinder 21 for work, etc., is driven by oil discharged from a variable displacement 
hydraulic pump 1 driven by a prime mover 27. The quantity of pressure oil is 
controlled through a control means such as a control valve 2 for traveling, a control 
valve 20 for work, etc., in response to the operation of an operating means such as 
a traveling pedal 6a, a pilot valve 6, etc. The input torque of the hydraulic pump 1 is 
varied by a torque control section in response to a deviation with the control 
number of revolution in the number of revolution of the prime mover 27 detected 
by a revolution sensor 53. The number of revolution of the prime mover 27 is 
controlled only in the direction that input torque is increased by a second control 
circuit section in response to the manipulated variable of the operating means. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The variable-capacity hydraulic pump driven by the prime mover, and the actuator driven 
with the discharged oil from this hydraulic pump, The control means which controls the amount of 
the pressure oil led to said actuator according to actuation of an actuation means, A detection means 
to detect the rotational frequency of said prime mover, and an input torque control means to fluctuate 
the input torque of said hydraulic pump according to the deflection of said actual rotational 
frequency and control rotational frequency which were detected, In the hydraulic control of the oil 
pressure construction equipment equipped with the prime-mover control means which controls the 
rotational frequency of said prime mover according to the control input of said actuation means said 
input torque control means Hydraulic control of the oil pressure construction equipment 
characterized by performing only control of the direction which said input torque increases when the 
prime-mover rotational frequency is controlled by said prime-mover control means. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hydraulic control of the oil pressure 

construction equipment which adopted the input torque control. 

[0002] 

[Description of the Prior Art] While controlling the amount of the pressure oil which is equipped 
with the hydraulic motor for transit (actuator) driven with the discharged oil from the variable- 
capacity hydraulic pump driven with an engine (prime mover), for example, is led to a hydraulic 
motor according to actuation of a transit pedal (actuation means) and making it run a car, according 
to actuation of the above-mentioned transit pedal, controllable oil pressure construction equipments 
(for example, wheel mounted hydraulic excavator etc.) are known in the engine speed. And there are 
some which adopt the following input torque controls in such an oil pressure construction 
equipment. 

[0003] An input torque control is control which performs speed sensing which calculates and 
mentions later deflection deltaT of the actual engine speed Nr detected by the engine-speed sensor, 
and engine centrifugal-spark-advancer lever location (control engine speed) Ntheta, calculates the 
target torque Tpo for preventing an engine stall from this deflection deltaT, and asks for target pump 
tilt angle thetaA from this target torque Tpo, 

[0004] Drawin g 7 is a block diagram explaining the detail of speed sensing of the above-mentioned 
input torque controls. In drawing 7 , centrifugal-spark-advancer lever location Ntheta of the prime 
mover detected by the non-illustrated potentiometer is inputted into criteria rotational frequency 
operation part 101a and torque operation part 101b. Criteria engine-speed operation part 101a 
calculates the speed sensing criteria engine speed Ns from the property of illustration according to 
inputted centrifiigal-spark-advancer lever location Ntheta. According to this property, the criteria 
engine speed Ns becomes so high that centrifugal-spark-advancer lever location Ntheta, i.e., a 
control engine speed, is high. Moreover, torque operation part 101b calculates the target torque Tro 
from the property of illustration according to inputted centrifugal-spark-advancer lever location 
Ntheta. Adder unit 101c calculates deflection deltaN (=Nr-Ns) of the engine actual rotational 
frequency Nr and the above-mentioned criteria rotational frequency Ns, and 101 d of amendment 
torque operation part asks for amendment torque deltaT from the property of illustration according to 
this rotational frequency deflection deltaN. According to this property, when rotational frequency 
deflection deltaN is forward, amendment torque also just becomes, when rotational frequency 
deflection deltaN is negative, amendment torque also becomes negative, and amendment torque 
|deltaT| increases according to the increment in |deltaN|. 

[0005] Moreover, function generator lOle outputs the signal which shows "1" at the time beyond "0" 
and a predetermined value, when centrifugal-spark-advancer lever location Ntheta is under a 
predetermined value, and the signal is multiplied by the above-mentioned amendment torque deltaT 
in 101 g of multiplication sections. That is, amendment torque deltaT becomes effective only when 
centrifugal-spark-advancer lever location Ntheta is beyond a predetermined value, this deltaT is 
added to the above-mentioned target torque Tro in 101 f of adder units, and that value is outputted as 
a target torque command value Tpo. And as mentioned above from this target torque command value 
Tpo, target tilt angle thetaA calculates, and the tilt angle (****** volume) of a variable-capacity 
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hydraulic pump is contro^^to be set to this target tilt angle thetaA. 
[0006] Since according to such an input torque control amendment torque deltaT becomes forward, 
the target torque command value Tpo increases, when allowances are in engine torque, amendment 
torque deltaT becomes negative on the other hand in being a TORUKUO-bar, and the target torque 
command value Tpo decreases, target torque can be brought close to a rating torque, and torque can 
be set up effectively. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the conventional input torque control 
mentioned above, in fixing an engine speed and operating,. it is satisfactory, but in operating 
controlling an engine speed, for example by the transit pedal, the problem shown below occurs. 
[0008] That is, if a transit pedal is broken in and operated to a full throttle, for example at the time of 
transit start, control rotational frequency Ntheta of the engine set up with the amount of treading in 
will become high, and the speed sensing criteria rotational frequency Ns mentioned above according 
to this will also become high. However, even if a centrifugal-spark-advancer lever becomes the 
maximum location, by the time an actual engine speed reaches the value according to a centrifugal- 
spark-advancer lever location, there will be time lag, between this time lag, rotational frequency 
deflection deltaN serves as negative, and amendment torque deltaT also becomes negative. 
Therefore, a pump flow rate is insufficient and the acceleration nature of a hydraulic motor, i.e., a 
car, gets worse until the target torque command value Tpo becomes small, the tilt angle of a 
hydraulic pump decreases and a rotational frequency rises from pedal actuation. 
[0009] Although the above-mentioned input torque control is used for the purpose of this invention, 
an actuator is to offer the hydraulic control of an accelerable oil pressure construction equipment 
smoothly. 
[0010] * 

[Means for Solving the Problem] When it matches and explains to drawing 1 which shows one 
example - drawing 5 R> 5, this invention The variable-capacity hydraulic pump 1 driven by the 
prime mover 27, and the actuators 4 and 21 driven with the discharged oil from this hydraulic pump 
1, The control means 2 and 20 "which control the amount of the pressure oil led to actuators 4 and 21 
according to actuation of the actuation means 6 and 6a, A detection means 53 to detect the rotational 
frequency of a prime mover 27, and an input torque control means 100 to fluctuate the input torque 
of a hydraulic pump 1 according to the deflection of the rotational frequency and control rotational 
frequency which were detected, It is applied to the hydraulic control of the oil pressure construction 
equipment equipped with the prime-mover control means 80 which controls the rotational frequency 
of a prime mover 27 according to the control input of the actuation means 6 and 6a. And the above- 
mentioned trouble is solved by constituting the input torque control means 100 as follows. That is, 
the input torque control means 100 performs only control of the direction which an input torque 
increases, when the prime-mover rotational frequency is controlled by the prime-mover control 
means 80. 
[0011] 

[Function] For example, when transit pedal 6a (actuation means) was broken into full and operated at 
the time of transit start, as it mentioned above between time lag after centrifugal-spark-advancer 
lever 27b becomes the maximum location until an actual rotational frequency blows up, rotational 
frequency deflection deltaN serves as negative, and amendment torque deltaT also becomes 
negative. However, since the input torque control means 100 performs only control of the direction 
which an input torque increases and does not perform control of the direction where an input torque 
decreases when the rotational frequency of a prime mover 27 is controlled by the prime-mover 
control means 80 according to actuation of the actuation means 6 and 6a in this way, beyond a 
predetermined value does not become small but the tilt angle of a hydraulic pump is held for the 
target torque command value Tpo beyond a predetermined value. Smooth acceleration nature can be 
secured without following, for example, pump flow rates running short at the time of car 
acceleration. 

[0012] In addition, although drawing of an example was used by the term of above-mentioned The 
means for solving a technical problem explaining the configuration of this invention, and an 
operation in order to make this invention intelligible, thereby, this invention is not limited to an 
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example. 
[0013] 

[Example] Drawing 1 - drawing 6 explain one example of this invention. It is drawing showing the 
whole drive control-device configuration of the oil pressure construction equipment which drawing 2 
requires for this invention, and drawing which drawing 3 expands the part and is shown, and 1 is a 
variable-capacity hydraulic pump driven with an engine (prime mover) 27. The engine speed of an 
engine 27 is controlled by rotating centrifugal-spark-advancer lever 27b of centrifugal-spark- 
advancer 27a by the pulse motor 28. And while the discharged oil of the variable-capacity hydraulic 
pump 1 according to the engine speed is led to a hydraulic motor 4 through the control valve 2 for 
transit, it is led to the working-level month oil hydraulic cylinder 21 through the working-level 
month control valve 20. 

[0014] If pedal 6a of the change pilot valve 6 is operated to advance (F location), the discharged oil 
from the pilot hydraulic pump 5 will be led to pilot port 2a of the pilot type control valve 2, and this 
control valve 2 will switch the now, for example, pre-go-astern, change-over valve 8 in the amount 
of strokes according to pilot oil pressure. Thereby, the discharged oil from the variable-capacity 
hydraulic pump 1 is supplied to a hydraulic motor 4 through a duct 91, the pressure compensation 
valve 23, and a control valve 2, and a car runs. It depends for the rate of a car on the amount of 
treading in of transit pedal 6a. 

[0015] If pedal 6a is detached during transit, a pilot valve 6 will intercept a pressure oil and the exit 
port will be opened for free passage with a tank 10. Consequently, the pressure oil which was acting 
on pilot port 2a returns to a tank 10 through the pre-go-astern change-over valve 8, a slow return 
valve 7, and a pilot valve 6. At this time, since a return oil is extracted by drawing 7a of a slow 
return valve 7, while the pilot type control valve 2 switches to a center valve position gradually, the 
car is slowed down gradually. 

[0016] Moreover, if the activity lever 58 is operated, the working-level month control valve 20 of an 
oil pressure pilot type will switch with the pressure decompressed with the reducing valve 59 
according to the control input, the discharged oil from a hydraulic pump 1 will be led to the working- 
level month oil hydraulic cylinder 21 through a duct 92, the pressure compensation valve 24, and a 
control valve 20, and working-level month attachments, such as a boom, will go up and down by 
telescopic motion of an oil hydraulic cylinder 21 . The pressure compensation valves 23 and 24 make 
actuation of a hydraulic motor 4 and an oil hydraulic cylinder 21 compensate independently, and it is 
made only for place constant pressure to make a high pressure supply to these from a hydraulic 
pump 1 rather than each load pressure here. 

[0017] It is controlled by the tilt angle control unit 40, the tilt angle, i.e., the ****** volume, of the 
variable-capacity hydraulic pump 1. The tilt angle control device 40 consists of the hydraulic pump 
41 driven with an engine 27, the solenoid valves 42 and 43 of a pair, and the servo cylinder 44 by 
which a piston location is controlled by the pressure oil from a hydraulic pump 41 according to a 
change-over of solenoid valves 42 and 43, and the tilt angle of a hydraulic pump 1 is controlled 
according to the piston location of a servo cylinder 44. Here, change-over control of the solenoid 
valves 42 and 43 of a pair is carried out by the controller 50. 

[0018] The tilt angle sensor by which 51 detects tilt angle thetas of a hydraulic pump 1, the pressure 
sensor with which 52 detects the discharge pressure Pp of a hydraulic pump 1, the engine-speed 
sensor by which 53 detects the engine speed Nr of an engine 27, and 54 are differential pressure 
sensors which detect the differential pressure of the discharge pressure of a hydraulic pump 1, and 
the maximum load pressure (it is the value of the larger one among the load pressure of a hydraulic 
motor 4, and the load pressure of an oil hydraulic cylinder 21, and chosen by the shuttle valve 29) of 
an actuator, i.e., LS differential pressure deltaPLS. Moreover, the potentiometer to which 55 detects 
amount (control rotational frequency) Nof rotation theta of centrifiigal-spark-advancer lever 27b, the 
pressure sensor with which 56 detects the pressure Pt of the pilot valve 6 according to the control 
input of transit pedal 6a, and 58 detect the change-over location of the pre-go-astern change-over 
valve 8, it is the position sensor which outputs a high-level signal in the advance of those other than 
a center valve position, and a go-astern location, and the detection result of each of these sensors is 
inputted into a controller 50. 57 is a rotational frequency setting device which orders it the target 
rotational frequency X according to the manual operation of fuel lever 57a, and the command signal 
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is also inputted into a controller 50. Furthermore, SW1 is a brake switcn, is turned on at the time of 
an activity and is turned off at the time of transit. The condition of this brake switch SW1 is also 
inputted into a controller 50. Yes, in addition, the output serves as by ON and the brake switch SW1 
serves as a low in OFF. 

[0019] A controller 50 has the 1st control circuit section 60 as shown in drawing 1 , and this control 
circuit section 60 consists of the load sensing control section (henceforth, LS control section) 61, the 
torque control section 100, the selection section 63, and the servo control section 64, The LS control 
section 61 calculates the deflection delta of target differential pressure deltaPLSR and LS differential 
pressure deltaPLS detected by the differential pressure sensor 54 (PLS), calculates the variation 
deltathetaL of desired value from this deflection delta (PLS), integrates with this, and outputs it in 
quest of target pump tilt angle thetaL for load sensing control. 

[0020] The torque control section 100 has the target torque operation part 101, and this target torque 
operation part 101 calculates amendment torque deltaT from the deflection of the engine speed Nr 
detected by the engine-speed sensor 53, and centrifugal-spark-advancer lever location (control 
engine speed) Ntheta detected by the potentiometer 55, and performs speed sensing, and it calculates 
the target torque Tpo for preventing an engine stall from this deflection deltaT. Moreover, the torque 
control section 100 has the operation part 102 which multiplies this target torque Tpo by the inverse 
number of the pump discharge pressure Pp detected with the pressure sensor 52, and performs a tilt 
angle operation, and the tilt angle operation part 103 which asks for target pump tilt angle thetaT for 
an input torque control, covering the filter of a lag unit over that value thetaps temporarily. 
[0021] Drawing 4 shows the detail of the above-mentioned target torque operation part 101, gives 
the same sign to the same part as drawing 7 explained with the conventional technique, and mainly 
explains difference. In drawing 4 , it has lOld [ of torque operation part J in everything but lOld of 
the conventional torque operation part by this target torque operation part 101. According to the 
property of 10 Id [ of torque operation part ]', when rotational frequency deflection deltaN is forward 
like illustration, like ****, amendment rotational frequency deltaT is forward, and it increases 
according to the increment in deltaN, but when deltaN is negative, deltaT becomes constant value 
(zero). That is, only control of the direction which an input torque increases is performed. And the 
output of lOld of each torque operation part and lOld* is inputted into lOlh of selection sections, 
respectively. 

[0022] Moreover, while the signal which shows the change-over location of the pre-go-astern 
change-over valve 8 which it is as a result of [ of the signal and position sensor 58 which show the 
pn-off condition of the brake switch SW1 ] detection is inputted, the output of function generator 
lOlj is inputted into the AND gate circuit shown by sign lOli. Function generator lOlj outputs the 
signal which shows "1", when the pressure signal Pt is beyond a predetermined value about the 
signal which shows "0" when the pressure signal Pt according to the output of a pressure sensor 56, 
i.e., the control input of transit pedal 6a, is under a predetermined value. And ** brake switch SW1 
turns off AND gate circuit lOli (a switch SW1 outputs a low-level signal), and it has the go-astern- 
before ** change-over valve 8 in addition to N location (F location or R location) (a sensor 58 
outputs a high-level signal), and only when all of three conditions of** with the ** above- 
mentioned pilot pressure Pt higher (function generator lOlj outputs a high-level signal) than a 
predetermined value are filled, it is turned on. This shows that it is at the car transit time. 
[0023] And lOlh of selection sections mentioned above chooses amendment rotational frequency 
deltaT obtained by 10 Id of function generators, when AND gate circuit 101 i is OFF, and when AND 
gate circuit 101 i is ON, they choose amendment rotational frequency deltaT obtained by 101 d [ of 
function generators ]'. After selected amendment rotational frequency deltaT is inputted into lOlf of 
multipliers and multiplied by the output of function generator 101 e, it is added to the target torque 
Tro by lOlg of adder units. The above is the configuration of the target torque operation part 101. 
[0024] Moreover, in drawing 1 , the selection section 63 chooses the value of the smaller one as tilt 
angle command value thetar among two target tilt angle thetaL from the above-mentioned LS control 
section 61 and the torque control section 62, and thetaT, and outputs it to the servo control section 
64. The servo control section 64 compares selected tilt angle command value thetar with tilt angle 
feedback value thetas detected by the tilt angle sensor 51, and it controls the tilt angle control unit 40 
so that pump tilt angle thetas is in agreement with tilt angle command value thetar. 
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[0025] The ****** volume of the variable-capacity hydraulic pump I is controlled so that LS 
differential pressure becomes constant value here according to the load sensing control by the above- 
mentioned LS control section 61, a pump tilt angle is controlled so that a pump discharge flow rate 
turns into a demand flow rate of control valves 2 or 20, since it is held highly, only desired value 
more nearly predetermined than load sensing ** in the above-mentioned pumping pressure does not 
carry out the regurgitation of the excessive flow rate, and the futility by loop loss of it is lost, and it 
can aim at improvement in fuel consumption and operability. Moreover, according to the input 
torque control by the torque control section 62, the torque of a hydraulic pump 1 is held within the 
limits of the output torque of an engine 27, and it is prevented that an overload acts on an engine 27. 
[0026] Moreover, the controller 50 has the 2nd control circuit section 80 shown in drawing 5 . In the 
2nd control circuit section 80, 81 is the 1st target engine-speed operation part, and determines the 1st 
[ according to the amount X of displacement ] target engine speed Nx from the signal equivalent to 
the amount X of displacement of fuel lever 57a of the engine-speed setting device 57. 82 is the 2nd 
target rotational frequency operation part, and determines the 2nd [ according to a pilot pressure Pt ] 
target rotational frequency Nt from the pilot pressure Pt (signal from a pressure sensor 56) 
corresponding to the control input of transit pedal 6a. 

[0027] Here, in the 1st target rotational frequency operation part 81, the amount X of displacement 
and the 1st target rotational frequency Nx are set as the relation which the 1st target rotational 
frequency Nx increases from idle rpm nickel linearly as the amount X of displacement increases. 
Moreover, in the 2nd target rotational frequency operation part 82, a pilot pressure Pt and the 2nd 
target rotational frequency Nt are set as the relation which the 2nd target rotational frequency Nt 
increases from idle rpm nickel linearly as a pilot pressure Pt (pedal control input) increases. 
Furthermore, the maximum Nxmax of the 1st target engine speed Nx is set up lower than the 
maximum engine speed which an engine 1 can take out, the maximum Ntmax of the 2nd target 
engine speed Nt is set up almost equally to the maximum engine speed concerned of an engine 1, 
and the maximum Ntmax of the target engine speed Nt is larger than the maximum Nxmax of the 
target engine speed Nx as a result. 

[0028] The value of the larger one is chosen in the 3rd selection section 83, and let these targets 
rotational frequencies Nx and Nt be the target rotational frequency command values Ny. This target 
engine-speed command value Ny is compared with the signal of amount Nof displacement theta of 
centrifugal-spark-advancer lever 27b detected by the potentiometer 55 in the servo control section 
84, and a pulse motor 28 is controlled so that both are in agreement according to the procedure 
shown in drawing 6 . 

[0029] drawing 6 - setting - first - step S21 - the target engine-speed command value Ny and a 
centrifugal-spark-advancer lever a variation rate — amount Ntheta is read, respectively and it 
progresses to step S22. At step S22, it stores in memory by making the result of N theta-Ny into the 
rotational frequency difference A, and judges whether it is |A|>=K in step S23 using the criteria 
rotational frequency difference K defined beforehand. If it will progress to step S24 if affirmed, and 
it judges whether it is the engine-speed difference A> 0 and it becomes A>0, amount Nof 
centrifiigal-spark-advancer liver-displacement theta is larger than the target engine-speed command 
value Ny, that is, since the control engine speed is higher than a target engine speed, in order to 
lower an engine speed, the signal which orders it a motor inversion at step S25 is outputted to a pulse 
motor 28. A pulse motor 28 is reversed by this and the rotational frequency of an engine 27 falls. 
[0030] On the other hand, if it becomes A<=0, amount Nof centrifugal-spark-advancer liver- 
displacement theta is smaller than the target engine-speed command value Ny, that is, since the 
control engine speed is lower than a target engine speed, in order to raise an engine speed, the signal 
which orders it motor normal rotation at step S26 is outputted. Thereby, a pulse motor 28 rotates 
normally and the rotational frequency of an engine 27 rises. If step S23 is denied, it will progress to 
step S27, a motor stop signal will be outputted, and, thereby, the rotational frequency of an engine 27 
will be held at constant value. If steps S25-S27 are performed, it will return to beginning, 
[0031] Next, actuation of the example constituted as mentioned above is explained. If in making it 
nm a car fuel lever 57a turns off the brake switch SW2 in the condition of being in an idle location, 
switches a pre- go-astern change-over valve to F location or R location and operates transit pedal 6a, 
as mentioned above, a hydraulic motor 4 will drive and a car will start transit. At this time, since the 
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direction of several Np target rotation of the 2nd target rotational frequency operation part 82 
( drawin g 5 ) becomes larger than the target rotational frequency Nx of the 1st target rotational 
frequency operation part 81, the selection section 83 chooses the several Np above-mentioned target 
rotation as a target rotational frequency command value Ny, and a centrifugal-spark-advancer lever 
location is controlled so that an actual rotational frequency serves as this Ny according to the 
procedure of drawing 5 . 

[0032] When it follows, for example, transit pedal 6a is operated to a frill throttle, centrifugal-spark- 
advancer lever location (control rotational frequency) Ntheta ( drawing 4 ) becomes the maximum 
location, and the speed sensing criteria rotational frequency Ns mentioned above according to this 
also serves as maximum. Here, since there will be time lag and rotational frequency deflection 
deltaN will serve as negative between this time lag by the time an actual engine speed reaches the 
value according to a centrifugal-spark-advancer lever location, even if centrifugal-spark-advancer 
lever 27b becomes the maximum location, amendment torque deltaT calculated by lOld of function 
generators becomes negative. However, in function generator 101d\ as shown in drawing, even if 
rotational frequency deflection deltaN serves as negative, amendment torque deltaT is held by zero 
and does not become negative. 

[0033] And since all the conditions of ****** mentioned above are satisfied at the time of such 
transit, AND gate circuit lOli of drawing 3 outputs the signal which shows "1", and, thereby, lOlh 
of selection sections chooses output deltaT of 101 d [ of function generators ]\ Therefore, it can be 
held above a predetermined value, the tilt angle of a hydraulic pump 1 cannot fall below to a 
predetermined value, either, and the target torque command value Tpo can secure the smooth 
acceleration nature of a hydraulic motor 4, i.e., a car, 

[0034] On the other hand, since AND gate circuit lOli outputs the signal which shows "0" at the 
time of un-running when [ of the above-mentioned ****** ] any one is not satisfied at least namely, 
lOlh of selection sections chooses output [ of 101 d of function generators ] deltaT. Therefore, 
control of the direction where an input torque decreases as usual in this case is also performed. 
[0035] the configuration of the above example — setting — the hydraulic motor 4 for transit, and the 
working-level month cylinder 21 - an actuator - transit pedal 6a and a pilot valve 6 — an actuation 
means - the control valve 2 for transit, and the working-level month control valve 20 - a control 
means - the torque control section 100 constitutes an input torque control means, and the 2nd 
control circuit section 80 constitutes [ the rotational frequency sensor 53 ] a prime-mover control 
means for a detection means, respectively. 

[0036] In addition, although the example which secures the acceleration nature of the hydraulic 
motor 4 for transit at the time of car transit was shown above, you may apply to the hydraulic motor 
for revolution which is not limited to this, for example, is revolved in the revolving super-structure 
of a car. Therefore, an actuation means is not limited to a transit pedal, either. 
[0037] 

[Effect of the Invention] Since it was made to perform only control of the direction which an input 
torque increases when a prime-mover rotational frequency was also controlled by actuation means to 
control an actuator, in what adopts an input torque control according to this invention, it becomes 
possible to secure the smooth acceleration nature of actuators, such as a drive motor, for example. 



[Translation done.] 
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